Introduction
The theory of point-to-set maps has more and more applications in many parts of optimalization theory, as for example in optimal control (see [6] ). The purpose of this paper is to collect and present different definitions of topological notions concerning with point-to-set maps. Besides, because of different terminology which one can meet studying books and papers connected with that subject, the most adequatein authors opinion -terminology is used in this paper. Also some theorems explaining described notions, and used terminology are proved.
2. Lower semicontifluity Let X and Y be topological spaces. Let us denote by y 2 the family of all non-empty subsets of the space Y. \?e shall call a point-to-set map such a map F which assigns to each element of the space X exactly one set belonging to Y Y 2 . In a symbolic notation F: X -1 -2 . From that moment we shall use capital letters to denote point-to-set maps. Moreover, we shall call them just maps in all evident cases. Two definitions of the lower semicontinuous map are known Let k = 1. For n = 1,2,...,N^ we shall take an optional yn e F(xn), and for n = N1 + i, i = 1,2,...,N2 -N1
we shall take an optional yK +i 6 F(XJJ +i) n . Doing the same for each k we shall obtain a sequence j yflJ such that y"-y", y" e F(x ). This ends the proof, n o n n Theorem 2. IfX fulfils the first axiom of countability then a map which is l.s.c in the meaning of the definition 1' is also l.s.c in the meaning of the definition 1. : F(x) n U = 0. Let |B n J be a countable base of the point x Q> such that B n+1 C B Q for each n. By virtue of our presumption there exists for each n a point e B n , such that:
It is obvious that --x Q . Let yQ e F(xq) r\ U. By virtue of tjje definition 1' there is a sequence |7 n }» y n e convergent to yQ. But this is a contradiction with (1). Corollary 1.
If both X and Y fulfil the first axiom of countability then definitions 1 and 1' are equivalent. Remark 1.
If set-images F(x) of the map F are the one member sets, then the definition 1 is equivalent to Cauchy's definition of the functions continuity at a point XQ, and the definition 1' is equivalent to the Heine's definition of the functions continuity. We shall bring in now one more definition:
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The map F is said to be upper semicompact at a point Xq e X if F is u.s.c at the point Xq and the set F(xq) is compact.
It turns out (see theorems 3, 4 and corollary 2), that definitions 3 and 3' are equivalent under some additional presumptions, it means that under those presumptions Definition 3 is a sequential equivalent of Definition 3'.
i' h e 0 r e m 3.
If the mapping F is u.s.co at a point xQ in the meaning of the definition 3' then it is also u.s.co at the same point in the meaning of the definition 3.
Proof: Let us assume Shat F is u.s.co at a point Xq in the meaning of the definition 3' , but it is not u.s.co at that point in the meaning of the definition 3. This implies that there exist two sequences: J x" |, x" e X, x,. and
7n|, e such that for arbitrary y e F(Xq) there exists a neighbourhood U(y) including at best only a finite number of the elements Let us notice, that F(xq) c C U(y). By the fact that F(xq) is compact it folyeF(x0) M lows that F(xq) C U U(y^) for certain y1 ,y2,... ,yM6 F(xq).
Hence only a finite number of elements of the sequence iynf M 1 n)
can belong to the set Q = \J U(y.). On the other hand, from i=1 1 the upper semicompacity of the map F at a point Xq in the meaning of Definition 3' it follows that there exists a neighbourhood V(x0) such that F(x) c Q for each x e V(xq). By the fact that x" --xA there follows the existence of a n 0 number N such that xn e V(xQ) for n > N, or F( x n) c Q for n > N. Hence, it follows that infinite number of yr belongs to the set Q. And this is a contradiction with the previous conclusion. Theorem 4. Let X fulfil the first axiom of countability and let Y fulfil the second axiom of countability.
Then F is u.s.co at a point xn in the meaning and yn £ U. Hence, by the fact that x n-*-x q» from Definition 3 we obtain that there exists a subsequence jyn j of the sequence jynj> which is convergent to the point yQ e P(xQ). On the other hand £ U. Hence yQ £ U. The Contradiction we have obtained ends the proof.
Closure
The idea of a cldsfed map was given by C. Berge in [l] .
Definition

4.
The map P is said to be closed at a point Xq € X if for each point yQ £ f (xq) there exists two neigHbourhoods V(xq) and U(yQ) of tne points xQ and yQ, respoctively, such that the following implication holds:
x e V(xq) =s>F(x) n U(yQ) = 0. Prom the inequality (2) it follows that for each number n there exists a point x e B such that F(x ) n U i 0.
Therefore there exists a sequence j y | that y n e F ( x n ) A U n . It is obvious that x n --x Q , and 7 n -*-7o* virtue of Definition 4 it follows that y Q e F(xq), and that is contradictory with a previous presumption.
Prom that moment talking on the following pages about certain properties of the map P we shall understand them (if it is not remarked) in the meaning of the definitions formulated in the "language of neighbourhoods".
It turns out that the upper semicompacity and closure of the map are related (see the following theorems 7 and 8 and the corollary 2).. Theorem 7. If Y is a compact space and F is closed at a point XQ, then F is u.s.co at the point XQ.
Theorem 8. If Y is a regular space and F is u.s.co at a point XQ, then F is closed at the point XQ.
Both theorems are proved in [l] on page 117. Corollary 2. If Y is a compact Hausdorff's space, then F is u.s.co at a point xQ if and only if it is closed at the same point.
Proof. By the fact that each compact Hausdorff space is a regular one we obtain the thesis from the theorems 7 and 3. -1059 -
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The proofs can be found in [3] . Let us consider now a point-to-point map P: B(X)-»-B(YJ. By the fact that the one-member set |x|, x e X is a compact one, it follows that it is an element of the B(X). Therefore we can define in a natural way a point-to-set map P: X --B(Y) connected with P by the following condition: (4) x e X =>F(x) = F(x). Theorem 14. Let X be a locally compact space. Let us assume that L is not open in X. Hence, there exists a point Xq e L such that in an arbitrary neighbourhood of x Q there exists an element z fulfilling the condition:
Prom that moment for arbitrary subset
(5) F(z) i G. 1 u i=1 1 Both from the local compacity of X it follows that there exists a compact set V c B(X) which holds the condition: n xn e int(V) c V c O B.. Hence, we obtain that Ve S(B..,. ..,B_). u i=l 1 in On the other hand V is a neighbourhood of Xq, hence from (5) it follows that there exists a point z e V such that F(z) 4. G. This is a contradiction with (6), because z e S(Blt...,Bn).
Assuming now that M is not open in X we obtain that there exists a point zQ e M such that in an arbitrary neighbourhood B(zq) there exists an element z satisfying the condition: (7) P(z) t\ G = 0.
Carrying over further considerations as in the first part of that proof we shall get a contradiction with (7). Both contradictions end the proof.
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